[Role of bone marrow mesenchymal stem cells with CTLA4Ig and CD40LIg gene modification in rejection reaction after liver transplantation].
Objective: To investigate the role of bone marrow mesenchymal stem cells (BMSCs) with CTLA4Ig and CD40LIg gene modification in rejection reaction after liver transplantation in rats and possible mechanisms. Methods: The modified Kamada's two-cuff technique was used to establish a Lewis-BN rat model of orthotopic liver transplantation, and a total of 75 rats were randomly divided into groups A, B, C, D, and E, with 15 rats in each group. The rats in group A (control group) were given infusion of isotonic saline via the portal vein during liver transplantation, those in group B (BMSC group) were given infusion of BMSCs via the portal vein during liver transplantation, those in group C (BMSCs with CTLA4Ig gene modification) were given infusion of BMSCs carrying the CTLA4Ig gene via the portal vein during liver transplantation, those in group D (BMSCs with CD40LIg gene modification) were given infusion of BMSCs carrying the CD40LIg gene via the portal vein during liver transplantation, and those in group E (BMSCs with CTLA4Ig and CD40LIg gene modification) were given infusion of BMSCs carrying CTLA4Ig and CD40LIg gene modification via the portal vein during liver transplantation. Postoperative survival and change in liver function were observed. HE staining was used to observe the pathomorphological changes of the graft liver, and ELISA was used to measure the levels of interleukin-2 (IL-2), interleukin-4 (IL-4), interleukin-10 (IL-10), and interferon-γ (IFN-γ) in peripheral blood. A one-way analysis of variance was used for comparison of means of multiple samples, and the Kaplan-Meier survival curve analysis was used for comparison of survival rates between multiple groups. Results: Group E had a significantly longer survival time after surgery than groups A, B, C, and D (P < 0.05), groups C and D had a significantly longer survival time than groups A and B (P < 0.05), and there was no significant difference between groups C and D (P > 0.05). On day 10 after surgery, group A had significantly higher levels of alanine aminotransferase and total bilirubin than the other four groups (P < 0.05). HE staining showed severe rejection reaction in group A, moderate rejection reaction in group B, and mild rejection reaction in groups C and D; pathological examination showed no marked rejection reaction in group E. Group A had significant increases in the levels of IL-2 and IFN-γ and significant reductions in the levels of IL-4 and IL-10 after surgery compared with the other four groups (all P < 0.05). Conclusion: Infusion of BMSCs with modification of both CTLA4Ig and CD40LIg genes can significantly inhibit acute rejection reaction after liver transplantation in rats and effectively prolong the survival time of the graft liver, with a better effect than infusion of BMSCs alone or BMSCs with modification of CTLA4Ig or CD40LIg gene.